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FRQGLWLRQVRQ WKLV SDUDPHWHU WHVWLQJ DELQDU\PL[WXUHPDGHRIPHWK\O GLHWK\O DPLQH 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'HVFULSWLRQRIWKHF\FOH
7KH DEVRUSWLRQ UHIULJHUDWLRQ F\FOH GHVFULEHG LQ ILJXUH LV EDVLFDOO\ VLPLODU WR WKH FRQYHQWLRQDO F\FOHEXW WKH
PDLQGLIIHUHQFHLVLQWKHIDFWWKDWWKHUHIULJHUDQWGRHVQRWKDYHWREHFRQGHQVHGDIWHUJHQHUDWRUEHFDXVHWKHVWHSV
RIYDSRUL]DWLRQDQGFRQGHQVDWLRQRIUHIULJHUDQWLVHOLPLQDWHGDQGUHSODFHGE\DVLPSOHOLTXLGSKDVHVHSDUDWLRQDW



















































































6XLWDEOH ZRUNLQJ IOXLGV IRU WKLV F\FOH DUH ELQDU\ OLTXLG PL[WXUHV UHIULJHUDQWDEVRUEHQW ZKLFK H[KLELW SKDVH
VHSDUDWLRQDW UHDVRQDEOH WHPSHUDWXUHV DQGKDYHD ORZHUFULWLFDO VROXWLRQ WHPSHUDWXUH /&677KH IOXLGVSDLUV
PXVWKDYHWKHSURSULHWLHVUHTXLUHGIRUFRQYHQWLRQDOF\FOHVXPPDUL]HGHOVHZKHUH>@([WHQGHGUHVHDUFKHVVKRZ
WKDW RQO\ IHZPL[WXUHV VDWLVI\ WKHVH FKDUDFWHULVWLFV +RZHYHU VRPH ELQDU\ FRXSOHV KDYH EHHQ IRXQG VXFK DV
PHW\OGLHWK\ODPLQHZDWHUPL[WXUHZKLFKVHOHFWHGWREHWHVWHGKHUH
7KHUPRG\QDPLFPRGHO
7KH VWXG\ RI DEVRUSWLRQ F\FOH QHHGV DQ DFFXUDWH WKHUPRG\QDPLFPRGHO LQ RUGHU WR VFUHHQ FDQGLGDWHZRUNLQJ
SDLUV DFFRUGLQJ WKHLU TXDOLWDWLYH FULWHULD LQFOXGLQJ WKHUPR SK\VLFDO SURSULHWLHV RI WKH IOXLGV DQG TXDQWLWDWLYH
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 %;;$77 &  E
:KHUH;LQGLFDWHWKHFRPSRVLWLRQRIHDFKFRPSRQHQWLQWKHWZRHTXLOLEULXPSKDVHVWKHFULWLFDOWHPSHUDWXUH7F
DQG WKH FRQVWDQWV$¶$¶ %¶ %¶PXVW EH UHJUHVVHG IURP H[SHULPHQWDO GDWD >@ 7KH REWDLQHG UHVXOWV IRU WKH
FRQVLGHUHGV\VWHPDUHLOOXVWUDWHGLQILJXUHZKHUHLWFDQEHVHHQWKHFRQFRUGDQFHEHWZHHQWKHFDOFXODWHGUHVXOWV
DQGH[SHULPHQWDORQHVWKHPLVFLELOLW\JDSKDVDORZHUFULWLFDOVROXWLRQWHPSHUDWXUHRI.WKLVYDOXHKDV
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157/PRGHO
2Q WKH RWKHU KDQG D VLPXODWLRQ )RUWUDQ FRGH XVLQJ 157/ PRGHO KDV EHHQ SHUIRUPHG LQWHUDFWLRQ
SDUDPHWHUVKDYHEHHQUHJUHVVHGIURPH[SHULPHQWDOGDWD>@IRUWKHFRQVLGHUHGELQDU\PL[WXUHDQGWKHUHVXOWVDUH
SUHVHQWHG LQ ILJXUH  ZKHUH D JRRG DJUHHPHQW FDQ EH QRWHG EHWZHHQ WKH SUHGLFWHG UHVXOWV DQG H[SHULPHQWDO
YDOXHV



















































































































































































































,WHP *OREDOPDVVEDODQFH ,QGLYLGXDOPDVVEDODQFH +HDWEDODQFH
*HQHUDWRU
 PPP    ;P;P;P     KPKP4KP J   
(YDSRUDWRU
 PPP    ;P;P;P     KPKP4KP H   
$EVRUEHU
 PPP     ;P;P;P    D4KPKPKP    
1RWHV P P,,P P,K K

7KH&23LVWKHPDLQLPSRUWDQWSDUDPHWHURIDQDEVRUSWLRQUHIULJHUDWLRQV\VWHPDQGLVGHILQHGDV
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:KLFKLQRXUFDVH\LHOGVܥܱܲ ൌ ொ೐ொ೒
&RQVHTXHQWO\DQGUHIHUULQJWR)LJXUHWKH&23FDQEHH[SUHVVHGDVIROORZV
        KKPKKP
KKPKKP&23 
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LQ WKH GHYHORSPHQW RI WKH FRPSXWHU SURJUDP SHUIRUPLQJ WKH FDOFXODWLRQ RI WKH F\FOH DQG VLPXODWLRQ RI LWV






DUH OLWWOH LQIRUPDWLRQ DERXW FRQVLGHUHG DEVRUSWLRQ UHIULJHUDWLRQ V\VWHP WKHUHIRUH D VWXG\ RI WKH RSWLPL]LQJ
RSHUDWLQJFRQGLWLRQVDQGVFUHHQLQJRIWKHLULQIOXHQFHRQWKHF\FOHSHUIRUPDQFHKDVEHHQHVWDEOLVKHG
7KHJHQHUDWRUWHPSHUDWXUHGHSHQGVRQUHVLGXDOKHDWVRXUFHVXVHGDQGLWVKRXOGEHKLJKHUWKDQWKH/&67LQRUGHU




,Q WKH DEVRUEHU WKH YDSRU FRPLQJ RXW RI WKH HYDSRUDWRU LV DEVRUEHG E\ ZHDN OLTXLG SKDVH FRPLQJ IURP WKH
JHQHUDWRUDQGKHQFHWKHFRQFHQWUDWLRQFKDQJHGDWFRQVWDQWSUHVVXUHXQWLOHTXLOLEULXPLVUHDFKHG&RQVHTXHQWO\
DVVXPLQJHYDSRUDWRUWHPSHUDWXUHHQDEOHVWRGHGXFHORZSUHVVXUHRIWKHF\FOHE\XVLQJLVRWKHUPDOYDSRXUOLTXLG
HTXLOLEULXP GLDJUDP DQG ULFK UHIULJHUDQW FRQFHQWUDWLRQ UHVXOWLQJ IURP SKDVH VHSDUDWLRQ 6R WKH SUHVVXUH
SUHYDLOLQJLQWKHDEVRUEHULVGHWHUPLQHGDQGHQDEOHVWRGHGXFHDEVRUEHUWHPSHUDWXUHE\XVLQJLVREDULFYDSRXU









































RI WKHFLUFXODWLRQUDWLRP,, P,DQGRSWLPL]H WKH IHDVLELOLW\ UDQJHRI WKHF\FOHRSHUDWLQJFRQGLWLRQVE\ WDNLQJ
&DUQRWFRHIILFLHQWDVDOLPLW
6LPXODWLRQUHVXOWVDQGGLVFXVVLRQ
,Q RUGHU WR VLPXODWH WKH LQIOXHQFH RI RSHUDWLQJ FRQGLWLRQV RQ FRHIILFLHQW SHUIRUPDQFH GLIIHUHQW QXPHULFDO
H[SHULPHQWVZHUHFDUULHGRXWDWGLIIHUHQWFRQGLWLRQVWHPSHUDWXUHVDQGSUHVVXUHVXVLQJWKHHODERUDWHGPRGHO
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)XUWKHUPRUH WKH FRHIILFLHQW SHUIRUPDQFH RI WKH F\FOH LV FDOFXODWHG DV IXQFWLRQ RI WKH IORZ UDWH FLUFXODWLQJ
EHWZHHQJHQHUDWRUDEVRUEHUFRPSDUWPHQWVGHQRWHGP,, P, DVVKRZQLQ ILJXUHZKHUH WKH&23GHFUHDVHV













RI WKH HIIHFW RI HYDSRUDWRU WHPSHUDWXUHV RQ &23 DW IL[HG JHQHUDWRU WHPSHUDWXUH 7J . UHSRUWHG E\
6WHSKHQDQGDOLQ>@














,Q WKLVSDSHUD WKHUPRG\QDPLFPRGHOZDVSUHVHQWHG WR LQYHVWLJDWH WKHSHUIRUPDQFHRIDEVRUSWLRQUHIULJHUDWLRQ
F\FOHZLWKSKDVHVHSDUDWLRQXVLQJ0'($ZDWHUELQDU\PL[WXUHDVZRUNLQJIOXLGV$UHOHYDQWH[SHULPHQWDOGDWD



















>@ 0.HUQHQ ///HH+3HUH] %ODQFR $ VWXG\ RI VROXWLRQ SURSHUWLHV WR RSWLPL]H DEVRUSWLRQ F\FOH &23 ,QWHUQDWLRQDO MRXUQDO RI
UHIULJHUDWLRQ9RO1
>@5HD\'$0DFPLFKDHO'%$KHDWSXPSQGHGLWLRQR[IRUG3HUJDPRQSUHVV
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